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A STUDY OP THE ECOLOGY OP BEETLES. 
BY MEANS OP PITFALL. TRAPPING. 
I n t r o d u c t i o n 
P i t f a l l t r a p s a re commonly used i n the s t u d y o f 
the ecology o f b e e t l e s . T h i 3 method has been used 
s u c c e s s i v e l y f o r q u a l i t a t i v e purposes such as p e r i o d 
o f a c t i v i t y , mark-release-recapture work and a l s o f o r 
s t u d i e s on l i f e h i s t o r y . 
The number o f b e e t l e s t r a p p e d depends on (a) 
d e n s i t y o f the p o p u l a t i o n (b) a c t i v i t y o f the i n d i -
v i d u a l s i n the p o p u l a t i o n . B r i g g s ( 1 9 6 1 ) , however, 
showed t h a t i n the C a r a b i d , Harpalus- r u f i p e s and 
P e r o n i a m e l o n a r i a , the s i z e o f the p o p u l a t i o n p l a y e d 
a minor r o l e i n d e t e r m i n i n g the number o f b e e t l e s 
t r a p p e d . 
I t has been shown t h a t v a r i a t i o n i n a c t i v i t y i s 
c o r r e l a t e d w i t h temperature (B'riggs 1 9 6 l , Greenslade 
1964, Murdoch 1 9 6 6 ) . This c o n c l u s i o n i s a l s o s u p p o r t e d 
by l a b o r a t o r y o b s e r v a t i o n s . M i t c h e l l (1963) i n h i s 
s t u d i e s on the Garabid, Bembidion l a m p i o n and Trechus 
q u a d r l s t r i a t w . s found the forms i n a c t i v e a t a tempera-
t u r e below 4£;°-500p (9-10OC) and the l a t t e r i n a c t i v e 
when the temperature f e l l below 42°P (6°C),-. Since 
t e m p e r a t u r e i.ncreases l o c o m o t o r a c t i v i t y , B r i g g s con-
c l u d e d t h a t i t was the most i m p o r t a n t f a c t o r w h i c h 
determines the number o f b e e t l e s t r a p p e d . 
G i l b e r t 19^6 (on f o u r species o f Gala.thus), Murdoch 
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1966 (on Agonuia f u l l g i n o s u m ) and Van der d r i f t .showed 
t h a t l o c o m o t o r a c t i v i t y i s g r e a t e s t d u r i n g the b r e e d i n g 
season a n d t h e r e f o r e a g r e a t e r number i s c a p t u r e d 
d u r i n g t h i s p e r i o d . 
I t has been suggested by some i n v e s t i g a t o r s t h a t 
a c t i v i t y inoree.ses a f t e r r a i n ( M i t c h e l l 1 9 6 3 ) , b u t 
B r i g g s ( 1 9 6 l ) found no such evidence i n h i s s t u d i e s 
on the two s p e c i e s .Harplus r u f i p e s and F e r o n i a 
m e l o n a r i a . 
Two o t h e r f a c t o r s have been c o n s i d e r e d which 
may cause v a r i a t i o n i n p i t f a l l c atches (a) Behaviour 
o f a s p e c i e s . Van der d r i f t p o i n t e d o u t t h a t the 
d i u r n a l K o t i o p h i l u s . s p e c i e s i s capable o f e v a d i n g 
p i t f a l l t r a p s . 
(b). Ground vegeiation may h i n d e r the movement o f 
some Qarabids a:ad thus r e d u c i n g the p i t f a l l c a t c h e s . 
G i l b e r t ( l ? 5 6 ) . found i n Qalathus t h a t t he 
a d u l t s a r e l e s s a c t i v e d u r i n g the p e r i o d o f 
g p n a d i a l m a t u r a t i o n than when the gonads are mature; 
and t r a p p i n g : peaks occur a t the time when the popu-
l a t i o n becomes j f u l l y m a t u r e . 
Much c r i t i c i s m have been l e v e l l e d a g a i n s t the 
use o f p i t f a l l t r a p s f o r q u a n t a t i v e and co m p a r a t i v e 
purposes. Many Qarabidae are known t o be i n a c t i v e 
f o r some t i m e i n the a d u l t s t a t e and thus t o r e v e a l 
t h i s i n a c t i v e p o p u l a t i o n d i r e c t sampling methods 
s h o u l d be used. When the use o f p i t f a l l t r a p s i s 
l i m i t e d i t s h o u l d be combined w i t h o t h e r methods 
o f c o l l e c t i n g fsuoh as Quadrate s a m p l i n g , hand 
c o l l e c t i n g , l o g s a m p l i n g , e x t r a c t i o n method e t c . 
(Murdoch 1966).. 
I n s p i t e o f some o f the d i f f i c u l t i e s p i t f a l l 
t r a p p i n g i s v e r y u s e f u l f o r s t u d i e s on l i f e h i s -
t o r i e s . 
STUDY AREAS AND METHODS 
Two areas about one m i l e f r o m the Durham 
U n i v e r s i t y Science L a b o r a t o r i e s were chosen f o r 
the f i e l d work (a) Grassland ( Z o o l o g i c a l F i e l d 
S t a t i o n ) (b) Woods ( H o l l i n s i d e Woods). 
The Z o o l o g i c a l F i e l d S t a t i o n s l o p e s g e n t l y 
towards a s m a l l narrow s t r e a m . A t the bot t o m o f 
the s l o p e there* i s a row o f t r e e s c o n s i s t i n g m a i n l y 
o f B i r & h ( 3 e t u l a pendula);, Beech (.B'agus e y l v a t i c a ) 
and Oak (Quercus r o b u r ) and t h i s p r o v i d e s a t h i n 
l i t t e r l a y e r i n t h i s a r e a . She common grasses on 
the Z o o l o g i c a l F i e l d S t a t i o n a r e A g r o s t i s s t o l o n i f e r a , 
A g r o s t i s t e n i u s . Holous l a n a t u s . The less- common 
grasses were Festuca r u b r a . Poa p r a t e n s i s . 11 Ojpe c u r l s 
p r a t e n s i s , D a o t y l i s glome rata., and Arrhenatherum e l a t i u s . 
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H o l l i n s i d e woods l i e o p p o s i t e the Z o o l o g i c a l F i e l d 
S t a t i o n , o n l y s e p a r a t e d by a narrow road,. L i k e the 
F i e l d S t a t i o n i t slopes i n w a r d s . 
The edge; o f the woods i s covered w i t h grass 
m a i n l y Desch&.mpsia flexuosa... Very l i t t l e g r ass i s 
found i n the wood i t s e l f except f o r a few patches o f 
Anthoxanthum oderatum and Mi limn, effasum. The slope 
i n the area i n which t r a p s were placed was p r a c t i c a l l y 
bare o f grasa and the o n l y v e g e t a t i o n p r e s e n t was 
bracken ( P t e r i d i u m a c q u i l i n u m ) , w h i c h was q u i t e 
common i n the: woods. The common tree:s i n the area 
on w h i c h the t r a p s were p l a c e d , were Oak (Quercus 
r o b u r ) , Beech (Fagus s y l v a t i c a ) , S i l v e r b i r c h 
( B e t u l a p e n d u l a ) , H o l l y ( I l e x aquifoHftiia) L a r c h 
( L a r i x ) and Sycamore ( A c e r ) - The t r e e s p r o v i d e d a 
t h i c k l i t t e r l a y e r . 
The t r a p s used were g l a s s j a r s (mouth d i a m e t e r 
5.3-5.5 cm.) which were sunk i n t o the ground so t h a t 
t h e i r r i m s were f l u s h w i t h t h e surface.> The area 
s u r r o u n d i n g -;he t r a p s (.12 cm.) was k e p t c l e a r o f 
weeds and d e b r i s . No guards were f i t t e d on t o p o f 
the t r a p s as i t was p o s s i b l e t o v i s i t the t r a p s 
e v e r y week. The t r a p s were examined and clea n e d 
every week t o p r e v e n t the b e e t l e s f r o m e s c a p i n g . 
Each t r a p was provided, w i t h some JOfj a l c o h o l t o 
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p r e v e n t p r e d a t i o n o f s m a l l e r s p e c i e s by l a r g e r 
species: and b i r d s . The a l c o h o l a l s o served as a 
p r e s e r v a t i v e . . The b e e t l e s were p l a c e d i n Fampels 
s o l u t i o n ( p r e s e r v a t i v e ) soon a f t e r c o l l e c t i o n , as 
some o f the specimens were l a t e r r e q u i r e d f o r 
d i s s e c t i o n . 
Sampling on the F i e l d S t a t i o n began i n November 
196>. F i f t y t r a p s were p l a c e d i n f i v e rows each 
w i t h t e n t r a p s , a p p r o x i m a t e l y t h r e e f e e t a p a r t . 
T h i r t y a d d i t i o n a l traps, were p l a c e d i n t h i s a r e a 
i n June t o s t u d y the p e r i o d o f a c t i v i t y o f the 
two common species;. 
Sampling i:a the woods began i n Marc-h, 1966 and 
twe n t y t r a p s we:re s e t o u t i n f o u r rows each w i t h 
f i v e t r a p s . I n each rov/: two traps, were p l a c e d i n 
the l i t t e r area..* one on the slope and two i n the 
are a covered by g r a s s . 
To s t u d y the d e n s i t y o f the b e e t l e s s o i l samples 
were t a k e n f r o m the F i e l d S t a t i o n and e x t r a c t e d i n 
B e r l e s e f u n n e l s . 
The females: o f s i x common species were r e g u l a r l y 
d i s s e c t e d t o assess the s t a t e o f t h e ovaries-. These 
were P t e r o s t i o h u a madldus. P t e r o s t i o h u s v u l g a r i s . 
T a c h i n i s p a l l i p & a . Oarabus c a t e n u l a t e s . Abas ater and 
Oalathus pio-eus. The specimens were k e p t i n Pampels 
l i q u i d * w h i c h p r e s e r v e d the o v a r i e s . 
The c o n d i t i o n o f the o v a r i e s was c l a s s i f i e d as-
f o l l o w s ; t -
Inuna.tu.re: when t h e r e was no enlargement o f 
the o v a r i o l e s . 
by the enlargement o f the 
o v a r i o l e s . 
by the presence o f f u l l y formed 
eggs, i n the o v a r y , 
when eggs were l a i d as shown by 
th e enlargement o f the o v i d u c t . 
D e v e l o p i n g : 
M a t u r e : 
Spent: 
RESULTS 
A. l i s t o f the b e e t l e s (Carabidae and S t a p h y l i n i d a e ) 
caught on the F i e l d S t a t i o n and woods i s g i v e n below. 
A l l t h e b e e t l e s were i d e n t i f i e d t o the s p e c i e s l e v e l , 
u s i n g Joy's key. 
(A) .Zoological F i e l d S t a t i o n 
The f o l l o w i n g t a b l e l i s t s the species and 
a l s o shows the months i n which they o c c u r r e d . 
X i n d i c a t e s the months i n which l a r g e numbers were 
caught, x i n d i c a t e s t he months i n which fewer s p e c i -
mens were caught. 
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Species: 
Abax a t e r ( Y i . l l . ) 
Amara communis (Pz.) 
Amara p l e b e i a ( G ; r l l . ) 
Anthobium. a t r o c e i p h a l i u m ( G y l l . ) 
Anthobium uni c o - l o r (Marsh;.) 
Atheta. spp. 
Bembddi.on b i g u t t a t u m (P.)!, 
Bembidion g u t t u l a . (P.); 
Bembidion l u n u l a t u m (Geoff.). 
Bembd.di.on obtusum (Sec.) 
Galathus melanocephalus (L.); 
C a l a t h u s m i c r o p t e r u s ( D u f t . ) 
G a l a t h u s Piceus (Marsh.). 
Garabus ca.tenulates (Scop.) 
Carabus nemoralisi ( M u l l . ) ; 
Garabus v i o l a c e u & (L.), 
C l i v i n a f o s a o r ( I j 
Gonosoma l i v i d i u m (Sr.); 
Cychurus r o s t r a t u i s (L.) 
Homalota p e r t y i ( H e r r . ) L 
L e i s t u s f e r r u g i n e u s (L.), 
L e i s t u s r u f e s c e n s (P.) 
Lesteva l o n g o - e l y t r a (Goeze). 
Month 
H D J P M M J J A 
x X * * 
X X. 
x 
x. K x 
x. 
y. * * 
X X X * 
X, * * * 
X. * 
x. < 
< x % x. * 
X x. 
X. X * *• 
x x. < 
X. x. X 
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Species 
L o r i c e r a p i l i o o r n i s (PJ 
N e b r i a b r e v i c o l l i s (P.) 
N o t i o p h i l u s b i g u t t a t u s (P.) 
N o t i o p h i l u s q u a d r i p u n c t a t u s (Dej..) 
Omalium caesun (Grav.) 
Oinaliuin excavatum (Steph.) 
Omalium r i v u l e . r e (Payk-.) 
O t h i u s melanoeephalus (Gr.) 
O t h i u s p u n c t u l a t e s (Goeze) 
Oxypoda n i g r i r . a (wat. ) 
O x y t e l u s t e t r a c a r i n a t u s ( B l o c k . ) 
O x y t e l u s rugosus (Pab.) 
O x y t e l u s s c u l p t u r a t u s ( B l o c k . ) 
Patrobus s e p t e n t r i o n i s ( D e j . ) 
P h i l o n t h u s addendus (Shp.) 
P h i I o n t h u s splendus (P.) 
Pogonus l u r i d i p e n n i s (Germ.) 
P t e r o s t i c h u s d i l i g e n s (Sturm.) 
P t e r o s t i c h u s madidus (P.) 
P t e r o s t i c h u s n i g e r ( S c h a l l . ) 
P t e r o s t i c h u s n i g r i t a (P.) 
P t e r o s t i c h u s s t r e n u u s (Pz.) 
P t e r o s t i c h u s v u l g a r i s (L.) 
S t a p h i l i n u s aenocephalus (Deg.) 
S t a p h i l i n u s o lens ( M u l l . ) 
Stenus a c e r i s vSteph.) 
Month 
I D J P M M J J A 
< X X K. 
X X 
* 
* X. X. 
it 
X < 
* y. x x X X 
< ^ X. < X 
* x X X X x * 
* X X x x x 
* X X x x 
X. X x 
x. <. x 
* X X x 
A iC X 
X. x 
X X X 
* X X X X X 
x x x x 
* x X X X 
* x x 
x, x * x 
< x 
X- * 
•x. x x. 
Species Month 
N D J P M 
Stenus c l a v i c o m i s i t X. 
Sitenus f l a v i p e s (Steph.) X. 
X. 
S.tenus- impressus (Germ.) 
Stenus s i m i l i s ( H e r b s t . ) 
T a c h i n i s c o r t i c i n u s (Grav.) X * X X X 
T a c h i n i s m a r g i n e l l u s (P.) X ?C 
T a c h i n i s p a l l i p e s (Gr..) X-
T a c h i n i s r u f i p e s (Deg.) \ 
Tachyporus c h r y s o m e l i n u s (L.) X 
Tachyporus n i t i d u l u s (P.) 
Tachyporus obtusus (L.) 
Tachyporus s c u t e l l a r i . s (Rye) X X 
Trechus obtusus ( B r . ) 
Trechus q u a d r i s t r i a t u s ( Schr.) 
Q,uedius boops (Grav.) 
4uedius f u l i g i n o s u s (Grav..) x. < * X 
^u e d i u s r u f i p e s (Grav.) i. X. 
x X X 
X X X X 
X 
x. x. x 
X a n t h o i i n u s g r a b r a t u s (Grav.) 
X a n t h o l i n u s l i n e a r i s (01.) x x. X X X * 
X a n t h o i i n u s l o n g i v e n t r i s (Heer.) * 
Seventy species were re c o r d e d f r o m 31 genera. 
I t s h o u l d be noted t h a t 30me genera were n o t r e c o r d e d 
as too few were c o l l e c t e d i n the t r a p s . The genera 
A t h e t a was n o t i d e n t i f i e d t o the spe c i e s l e v e l . 
The t o t a l number o f spec i e s g i v e n here i s t h e r e f o r e 
an u n d e r e s t i m a t e and the a c t u a l number o f s p e c i e s c o u l d 
be w e l l over e i g h t y . The two b e s t r e p r e s e n t e d f a m i l i e s 
x 
x x 
* X. 
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i n t h i s a r e a were the Carabidae and S t a p h y l i n i d a e . Prom 
November 1965 "to March 1966 about J0% °% the c a t o h came 
f r o m the f a m i l y 5 t a p h y l i n l d a e . This p e r i o d was c h a r a -
c t e r i z e d by the t r a p p i n g o f Quedius f u l i g i n o s u s , X a n t h o l i n u s 
l i n e a r i s , T a o h i n i s c o r t i o i n u s , T a c h l n i s m a r g i n a l i s , Homalota 
p e r t y i , Stenus o l a v i o o r n i s , and A t h e t a . The f i r s t f i v e 
s p e c i e s appeared f r e q u e n t l y i n the t r a p s . I n November 
and December o n l y t h r e e Garabids were c a p t u r e d . These 
were P t e r o s t i o h u s madidus, Galathus melanooephalus and 
a Bembidion s p e c i e s . 
These t h r e e .species appear t o be s u r v i v o r s o f the 
summer and autumn. No Qarabids were re c o r d e d i n January. 
Prom A p r i l Q,uedius f u l i g i n o s u s , X a n t h o l i n u s l i n e a r i s , 
T a o h i n i s c o r t i o i n u s , T a o h i n i s m a r g i n a l i s and Homalota 
p e r t y i . d e c l i n e d i n numbers, the numbers o f the l a t t e r 
t h r e e s p e c i e s f e l l r a p i d l y . T a c h i n i s c o r t i o i n u s 
appeared a g a i n i n the t r a p s i n J u l y and August. 
Prom March onwards the percentage o f Carabids rose 
and remained h i g h u n t i l the end o f August. A l s o common 
i n the t r a p s d u r i n g t h i s p e r i o d was the f a m i l y H i s t e r i d a e , 
M i c r o p e p l i n a e and Gurculionidae. The percentage o f the 
f a m i l y S t a p h y l i n i d a e remained h i g h . P t e r o s t i c h u s madidus, 
P t e r o s t i c h u s n i g r i . t a , P t e r o s t i o u s strenuus, Garabus 
violao-eus and A baa: a t e r were among the common Garabids 
i n t h e t r a p s . 
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The cojnmonest species i n the area i s g i v e n below:-
Speoies Number t r a p p e d 
P t e r o s t i c h u s madidus 2>6 
T a c h i n i s p a l l i p e s 1000 + 
T a c h i n i s o o r t i c i n u s 2.3-1 
X a n t h o l i n u s l i n e a r i s 331 
i=iuedius f u l i g i n o s u s 214 
Micropeplu3 p o r c a t u a ~}6 
(B) H o l l i n s i . d e Woods 
The f o l l o w i n g t a b l e l i s t s t h e number o f spec i e s and 
a l s o i n d i c a t e s the months i n which they were caught:-
Species Month 
to A M J J 
x X X * 
X x 
X X X 
x x X 
* x x 
Abax a t e r ( V i l l . ) 
Anchomenus a s s i m i l i s (Pic.) 
X. X x x x 
A t h e t a spp. ^ 
Gal a t h u s melanocephalus (L..) *• 
G a l a t h u s p i c e u s (Marsh.) * 
Uarabus c a t e n u l a t e s (Scop.) * 
Carabus v i o l a c e u s (L.) 
C l i v i n a . f o s s o r (L.) 
Gonosoma l i v i d i u m ( E r . ) * 
Gyohurus r o s t r a t u s (L.) 
L e i s t u s f u r r u g i n e u s (L.„). 
L e i s t u s r u f e s c e n s (F„) 
L o r i c e r a p i l l c o r n i s (F.) 
N o t i o p h i l u s b i g u t t a t u s (F.) 
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Species Month. 
M 
Omalium caesum (Grav.) 
Omalium excavatum (Steph.) 
O t h i u s melanoceiphalus (Gr.) 
O t h i u s p u n c t u l a t u s (Goeze) 
O x y t e l u s t e t r a o a r i n a t u s . (Block:.) 
Qxytelus. rugosus (Fab.) 
Oxytelus. s c u l p t u r a t u s (Grav..) 
P a t r o b u s septeritrnonis iDej..) 
P h i l o n t h u s addendus (Shp.) 
P h i l o n t h u s spl€:ndus (F.) 
P t e r o s t l c h u s m&didus (F.) *' 
P t e r o s t i o h u s n i g e r ( S o h a l l ) 
P t e r o s t i c h u s n i g r i t a (F.) 
P t e r o s t i c h u s s t r e n u u s (Pz.) 
P t e r o s t i c h u s v u l g a r i s (L.) 
S t a p h i l i n u s olens ( M u l l . ) 
Stomis aeneocephalus 
T a c h i n i s r u f i p e s ( D e j . ) 
T a c h i n i s p a l l i p e s (Gr.) 
Tachyporus ch r y s o m e l i n u s (L. ) * 
Tachyporus obtusus (L.. ) 
Tachyporus s c u t e l l a r i s (Rye)- *• 
Quedius molochinus (Grav.) 
Quedius r u f i p e s (Grav.) 
T h i r t y - e i g h t s p e c i e s were r e c o r d e d f r o m the t w e n t y -
two- genera. The genera A t h e t a was n o t determined t o the 
s p e c i e s l e v e l . . L i k e the F i e l d S t a t i o n a l l the genera 
were n o t r e c o r d e d as. too few were c o l l e c t e d i n the t r a p s . 
A M J J * 
x 
X X. 
X X 
X X X 
X, 
X. X 
x X X 
% 
•X X. x X X 
* X. 
* X. X 
X 
x- y. X X 
X X 
X X 
x X. 
X X X. 
X 
x. X-
x 
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I n t h i s a rea the two b e s t r e p r e s e n t e d f a m i l i e s were 
the Carabid&e and S t a p h l l i n l d a e . From Maroh t o August 
about 6Q$> o f the c a t c h oame f r o m the f a m i l y Garabidae. 
I n a d d i t i o n t o these two f a m i l i e s , o n l y the B l a t e r i d a e 
and G o l y d i l d a e c o n t a i n e d s p e c i e s which were f r e q u e n t l y 
c o l l e c t e d i n the t r a p s . The genera P t e r o s t i c h u s was 
the commonest and r e p r e s e n t e d about yyp o f the t o t a l 
number o f b e e t l e s caught i n the f i v e months o f s a m p l i n g . 
The percentage o f b e e t l e s caught i n the l i t t e r 
a r e a was h i g h t h r o u g h o u t the sampling p e r i o d . 
A l i s t o f the common speci e s i s g i v e n below:-
Species Number t r a p p e d 
P t e r o s t i c h u s v u l g a r i s 459 
P t e r o s t i c h u s madidus 331 
Tachinis. p a l l l p e s 150 + 
Garabus c a t e n u l a t e s 163 
Galathus p i c e u s 109 
S i g h t o f the common speci e s i n the two areas 
were s t u d i e d i n more d e t a i l : v i z . P t e r o s t i c h u s madidus, 
P t e r o s t i o h u s v u l g a r i s , C a l a t h u s p i c e u s , T a c h i n i s 
p a l 11 pes, Garabus o a t e n u l a t e s , Abax. a t e r , X a n t h o i i n u s 
l i n e a r i s and ^uedius f u l i g i n o s u s . 
Because o f the s h o r t p e r i o d o f st u d y the l i f e 
h i s t o r y account i s based on a d u l t abundance i n t r a p s 
and on gonad d i s s e c t i o n . I t was n o t p o s s i b l e t o make 
any l a r v a l o b s e r v a t i o n s , a l t h o u g h i t p l a y s an i m p o r t a n t 
14 
p a r t i n the study o f the l i f e h i s t o r y o f a s p e c i e s . 
(A) P t e r o s t i o h u s madldus-
Thi.s: specie.s was common i n the two areas sampled, 
i . e . Z o o l o g i c a l F i e l d S t a t i o n ( g r a s s l a n d ) - woodlands. 
The p i t f a l l catbhes o f t h i s s p e c i e s i n the two areas, 
a r e shown i n f i g . (1). and f i g . ( 2 ) . As shown i n f i g . (1) 
p i t f a l l cat&hss were low d u r i n g the w i n t e r months-. No 
specimens were recorded i n December and J a n u a r y . From 
February onwards t h e r e was an i n c r e a s e i n p i t f a l l c atches 
and i n August 102 a d u l t s were c a p t u r e d . 
T h i s p r o b a b l y i s i t s peak o r v e r y near i t . Greenslade 
(.1958-59) a t S t i l l w o o d F i e l d S t a t i o n r e c o r d e d a peak 
between J u l y and August. I n b o t h a r e a s as shown i n 
f i g . . ( l ) and f i g . (2), t h e r e was an unexpected d e c l i n e i n 
numbers i n J u l y . From t h i s s t u d y i t appears t h a t the 
main p e r i o d o f a c t i v i t y i s between June and August and 
t h i s c o r r e s p o n d s w i t h the b r e e d i n g p e r i o d . 
T h i s species was more abundant i n the woods. About 
331 a d u l t s were t r a p p e d between Maroh-Augus.t ( i n 20 t r a p s ) 
compared w i t h 256 a t the F i e l d S t a t i o n between November and 
August ( i n 50 t r a p s ) , . 
The sex r a t i o i n the t r a p s f o r May, June, J u l y and 
August i s shown below:-
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(A), Z o o l o g i c a l F i e l d S t a t i o n (50 t r a p s ) : 
Month Number examined Male 
MAY 
5 - 1 3 t h 
13-2Oth 
2 0 - 2 7 t h 
JUNE 
5 - 1 4 t h 
% 
1 5 - 3 0 t h 
JULY 
l - 1 0 t h 
i° 
1 0 - 2 0 t h 
2 0 - 3 0 t h 
t-
AUGUST 
l - 7 t h 
9-16th 
15 
15 
14 
18 
36 
8 
14 
14 
30 
47 
r O 
40 
8 
5 3 
5 
36 
7 
37 
15 
42 
4 
5.0 
6 
43 
4 
29 
11 
37 
20 
37 
Female 
9' 
60 
7 
47 
9 
64 
11 
63 
21 
4 
50 
8 
57 
10 
71 
19 
63 
27 
63 
16 
Month Number examined Male Female 
AUGUST 
16-30 t h 35- 15 
43 
20 
57 
TOTAL 236 
(B) H o l l i n s t d e goods 
Month Number examined 
MAY 
5-13th 
i 
13-20th 
14, 
20-27th 
JUNE 
2-9th 
$> 
9-17th 
17-24th 
24-31 s t 
JULY 
l - 8 t h 
7" 
10 
18 
14 
32 
30. 
10 
16 
Male 
3 
30 
3 
44 
o 
4 3 
10 
3-1 
7 
23 
9 
60 
5 
50. 
31 
Female 
7 
70 
10 
56 
8 
57 
22 
69 
23 
77 
6 
40 
5 
50 
11 
69 
Month 
JULY 
9-15th 
15~22nd 
22- 30 t h 10 
Mumber examined Male Female 
8 3 5 
38 62 
11 4 7 
36 64 
4 6 
40 60 
AUGUST 
1-5th 7 2 5 
% 2-9 71 
5-12th 20 5 15 
* 25 75 
12-19th 43 16 21 
37 63 
19-26th 2> 6 19 
5b. 24 76 
2 6-31 s t 38 17 21 
% 45. 55 
TOTAL 307 
The t o t a l number o f males and females c a p t u r e d i n the 
t r a p s d u r i n g t h i s p e r i o d a re 10.1 males 135 females, on the 
F i e l d S t a t i o n , 110 males and 197 females i n the wood. 
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The d i f f e r e t n a e between the sexes c o l l e c t e d i n 
the two areas isi n o t s i g n i f i c a n t l y d i f f e r e n t . * I t i s 
e v i d e n t f r o m the; above t a b l e and f r o m f i g u r e s 11 and 
1 2 a t h a t the percentage o f f e m a l e s t r a p p e d was h i g h e r 
i n a l l f o u r months. The percentage o f males g r a d u a l l y 
i n c r e a s e f r o m Me.y onwards: and reaches i t s peak or v e r y 
near i t s peak i n August. I n J u l y t h e r e was a r e d u c -
t i o n i n b o t h series.. The p a t t e r n o f the h i s t o g r a m i s 
v e r y s i m i l a r f o r the two a r e a s . 
I n the wooc.s the a c t i v i t y appears t o be domi-
n a t e d by the females. Twice as many females were 
c a p t u r e d each month. 
As shown i r . f i g u r e 18 the b r e e d i n g p e r i o d l i e s 
between May and August and t h i s corresponds w i t h the 
main p e r i o d o f a c t i v i t y . I n August females l a y t h e i r 
eggs and t h e r e f o r e one can expect them t o be more 
a c t i v e d u r i n g t h i s p e r i o d t h a n the males. 
I n Marc-h when the females appeared t h e y were a l l 
immature. The percentage o f immature females was h i g h 
i n March and A p r i l . A f t e r f e e d i n g we f i n d t h a t t h e i r 
o v a r i e s d e v e l o p and the percentage o f females w i t h 
d e v e l o p i n g eggs was f a i r l y h i g h i n May and June. 
I n June and J u l y most o f the females had mature eggs 
i n t h e i r o v a r i e s . Towards the end o f J u l y the p e r -
centage o f spent females r i s e . The c o n d i t i o n o f the 
female o v a r i e s i s shown i n f i g u r e 18.. 
* % = 2.8 
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One (jan assume t h a t the numbers w i l l d e c l i n e 
r a p i d l y towards the end o f September and October. 
I n November 1965 o n l y t h r e e a d u l t s were r e c o r d e d . 
The m o n t h l y sex r a t i o f o r the two areas i s shown on 
f i g . 11 and f i g . 12a. 
(B) P t e r o s t i c h u s v u l g a r i s 
T h i s s p e c i e s was found on the F i e l d S t a t i o n and 
woods, but o c c u r r e d more f r e q u e n t l y i n the l a t t e r . 
When samplin g began i n March ( i n woods) i t was 
a l r e a d y f a i r l y a c t i v e . The p i t f a l l c a t c hes o f the 
a d u l t i s shown i n f i g u r e 3* 
This species has a w e l l marked peak i n June 
and J u l y . A l t h o u g h the numbers d i d n o t d e c l i n e 
r a p i d l y i n August one can assume t h a t i t would i n 
September and October. On the F i e l d S t a t i o n where 
t h i s s p e c i e s was n o t common no a d u l t s were r e c o r d e d 
between November and A p r i l . The main p e r i o d o f ac-
t i v i t y o c c u r s i n May, June, J u l y and August. I t 
i s e v i d e n t f r o m f i g u r e 3 & n<i f i g u r e 19 t h a t the 
main p e r i o d o f a c t i v i t y occurs d u r i n g the b r e e d i n g 
period.. 
I n Marcsh most o f the d i s s e c t e d females had 
immature ove.ries. The percentage o f females w i t h 
d e v e l o p i n g eggs was h i g h i n May and June. The 
m a j o r i t y o f the females examined i n June, J u l y and 
August had mature eggs. I n August some females 
had l a i d eggij. One can conclude t h a t t h i s s p e c i e s 
20 
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F I G 1. Monthly c a t c h e s o f P t e r o s t i c h u s madidus i n 5^ 
t r a p s on the S o o l o e i c a i F i e l d S t a t i o n (Durham). 
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Monthly c a t c h e s o f 
P t e r o s t i e h u s ma die? us i n 
20 t r a p s i n H o l l i n s i o ' e 
Woor!, March '1^66 - August 1966 
Month 
22 
appears i n February, breeds i n s p r i n g and l a y s i t s 
eggs i n August and September. The percentage 
m o r t a l i t y can be expected t o be h i g h i n October. 
The sex r a t i o o f t h i s s p e c i e s i n the 20 t r a p s 
d u r i n g May, June, J u l y and August i s g i v e n below:-
Month Number examined Male Female 
MAY 
5-13th 25 l i 14 
$ 44 5 6 
13-20 t h 29 16 13 
'P 55 45 
20-27th 21 13 8 
$> 62 38 
JUNE 
2-9 t h 2.6 6 20 
ck. 23 77 
10-17th 82 45 37 
55 45 
17-24th 41 2:3 18 
f> 56 44 
2.4-31st 12 7 5 
•p 58 42 
JULY 
l - 9 t h 27 15 12 
jb 56 44 
9-16th 51 2 6 2 5 
$ 51 49 
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Month Number examined Male Female 
JULY 
15-22nd 22 15 7 
3& 68 32 
22-30th 10 5 5 
?» 50 50 
AUGUST 
l - 7 t h 11 2 9 
ft 18 82 
5-12th 14 4 10 
?» 29 71 
12-19th 10 2 8 
Jb 20 80 
I.9-2 6th 13 3 10 
> 23 77 
2 6 - 3 l s t 29 10 19 
2fa 34 66 
TOTAL 423 
I n the f o u r months o f sampl i n g 220 females and 201 
males were c a p t u r e d i n the t r a p s . The monthly sex r a t i o 
i s shown i n f i g u r e 14. 
I n May, June and J u l y the a c t i v i t y i s n o t dominated 
by e i t h e r sex, the percentage o f females and males 
c a p t u r e d was almost the same, the percentage o f males 
b e i n g s l i g h t l y h i g h e r each month- I n August the a c t i v i t y 
was c l e a r l y dominated by the females. Twice as many 
females were c a p t u r e d . As shown on f i g u r e 19 females 
24 
females b e g i n t o l a y eggs i n August and t h e r e f o r e one 
can expect them t o be more a c t i v e d u r i n g t h i s p e r i o d . 
The c o n d i t i o n o f the female o v a r i e s i s shown on f i g u r e 
19. 
(0) Carabu3 c a t e n u l a t e s 
This s p e c i e s was found m a i n l y i n the woods, a l t h o u g h 
i t was o c c a s i o n a l l y t r a p p e d on the F i e l d S t a t i o n ( g r a s s -
l a n d ) . The f i n s t evidence o f a c t i v i t y o c c u r r e d i n May, 
a l t h o u g h i t has been r e p o r t e d t h a t a d u l t s f i r s t appear 
i n A p r i l . From May t o J u l y t h e r e was a g r a d u a l i n c r e a s e 
i n numbers, but i n August the numbers i n c r e a s e d r a p i d l y . 
I n August 114 a d u l t s were c a p t u r e d compared w i t h 2 3 i n 
J u l y . I n kay, June and J u l y o n l y 53 speoimens were 
c a p t u r e d . One csan conolude t h a t the peak l i e s between 
August and September. 
P i t f a l l catches o f the a d u l t s are shown i n f i g u r e 
5. The main p e r i o d o f a c t i v i t y occurs i n August and 
September, and t h i 3 l i k e most o t h e r Oagabids c o r r e -
sponds w i t h t h e b r e e d i n g p e r i o d . 
The sex r a t i o o f t h i s s p e c i e s i n the 20 t r a p s 
d u r i n g May,. June, J u l y and August i s g i v e n below:-
Month Number examined Male Female 
MAY 
5-27th 11 5 6 
<p 45 55 
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F I G 3 Monthly c a t c h e s o f P t e r o s t i c h u s v u l g a r i s i n 
20 trans; i n H o l l i n s i d e Wood, March 1966 - August 1Q66. 
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August 1966. 
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F i g 5- Monthly c a t c h e s o f C a r a b u s c a t e n u l a t e s i n 20 t r a p s 
i n H o l l i n s i f i f l Wood, May 1966 - August 1966. 
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Month Number examined Male Female 
JUNE 
2-9 t k 
% . 
10-17th 
17-30 t h 
i 
JULY 
1-15th 
15-22nd 
'P 
22-JOth 
f 
AUGUST 
l - 6 t h 
f 
6-12th 
"P 
12.-19 t h 
f> 
19-26th 
$ 
26-31st 
6 
9 
TOTAL 
10 
39 
15 
16 
34 
167 
5 
83 
3 
50 
5 
71 
3 
50 
3 
33 
2 
25 
5 
50 
24 
62. 
10 
67 
9 
56 
19 
44 
1 
17 
3 
50 
2 
29 
3 
50 
6 
67 
6 
75 
5 
50 
15 
38 
5 
33 
7 
44 
15 
56 
33 
Monthly changes i n sex r a t i o are shown i n 
f i g u r e 15. I n the f o u r months of t r a p p i n g 93 males 
and 72 females were captured... Unlike Ptarostichus 
madidus the a c t i v i t y was not dominated by the females-. 
The percentage of the females trapped was s l i g h t l y 
higher i n May and July,, while the percentage o f the 
males was: higher i n June and August. I t i s i n t e r e s t -
i n g to note t h a t i n August, a t the s t a r t of the 
breeding p e r i o d , the males were s l i g h t l y more a c t i v e 
than the females.. 
The main breeding p e r i o d l i e s between August 
and September. This corresponds; w i t h the main period 
of a c t i v i t y . . The r e s u l t s on f i g u r e 5 and f i g u r e 21 
are i n support of t h i s conclusion. The percentage 
of females w i t h Immature ovaries was high i n May,. 
June and J u l y . I n August the percentage of females 
w i t h developing eggs i n t h e i r ovaries began to r i s e . 
Very few. females had mature eggs present i n t h e i r 
ovaries I n Augu3t. • Between September and October 
one can expect the percentage o f females' w i t h mature 
eggs to be h i g h . 
I n conclusion one can describe the l i f e h i s t o r y 
of t h i s species as f o l l o w s : Adults emerge i n A p r i l and 
breed i n Autumn.* Females l a y t h e i r eggs i n October* 
The percentage of m o r t a l i t y can be expected to increase 
i n November as there i s no i n d i c a t i o n of o v e r - w i n t e r i n g 
adults-. The c o n d i t i o n of the female. ' ovaries are 
shown on f i g u r e 21. 
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35 
10 1o 
SO 
i m t o « 
10 
M o l e 
M o n t h 
F I G 11• P t e r S s t i c h u s madidus : monthly s e x r a t i o i n 5° t r a u s 
on the Z o o l o g i e s ! F i e l d S t a t i o n . 
36 
3o 
1» 
t o 
5g l i s L.4 
p # i 
E Z f i d e 
o 
Month 
F I G 12a. P t e r o s t i c h u s rnariiHus: Monthly s e x r a t i o i n 
20 tr?5ps i n H o l l i n s i d e Wood. 
37 
CDl- Xantholinus l i n e a r i s and Queflius f u l i g i n o s u s 
The seasonal change I n numbers ox these two 
species i s based on records of a d u l t abundance i n 
the t r a p s . 
Xanthollnus l i n e a r i s , was f i r s t recorded i n 
the traps i n December. There was a steady increase 
i n numbers t h e r e a f t e r . The maximum catch was made 
i n March. From May to August there was a steady 
decline i n numbers. One can expect the catches to 
be very low between August and November. No d i s -
sections were iriade but i t i s possible t h a t the 
main period of a c t i v i t y corresponds w i t h the 
bree.ding p e r i o d . 
'4uediui3 f u l i g i n o s u s was present i n the traps 
i n November when sampling began. The maximum catch 
was made i n March. The main period of a c t i v i t y occurs 
i n February, Aiarch and A p r i l . 
Both species were recorded only on the F i e l d 
S t a t i o n (grassland). Both species occur p r a c t i c a l l y 
throughout the year. P i t f a l l catches of these two 
species are shown i n f i g u r e 4 anc! f i g u r e f r e s p e c t i v e l y . 
CiS) Tachinis p a l l i p e s 
This species was found on the f i e l d s t a t i o n and 
woods, but i t -occurred more abundantly i n the former. 
The f i r s t sign of a c t i v i t y was recorded i n March. 
P i t f a l l catche.3 of the a d u l t s are shown i n f i g u r e 10. 
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i n H o l l i n s i d e Wood. 
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Ho a d u l t s were captured during the w i n t e r 
months, November-February. A larg e number of 
a d u l t s were trapped between May and August. More 
than 9°0 i n d i v i d u a l s were recorded during t h i s 
p e r i o d . The maximum catch was made i n May when 
457 a d u l t s were trapped. The main period of a c t i -
v i t y was i n May, June and August.. I n Ju l y there 
7jas a marked decline i n numbers. 
The period of a c t i v i t y i n May and June 
corresponds w i t h the breeding period and t h i s i s 
evident from f i g u r e 10 and f i g u r e 2.0. I n March 
and A p r i l there was a high percentage of females 
w i t h immature ovaries. I n May and June the m a j o r i t y 
o f the females examined had developing and mature 
eggs present i n the ovaries. I n June and J u l y the 
percentage of females w i t h mature eggs was high. 
I n August there was again a large number of females 
w i t h immature ovaries which suggests t h a t t h i s 
species over-winters as an a d u l t . The c o n d i t i o n 
of the female ovaries are shown i n f i g u r e 20. 
I n conclusion the l i f e h i s t o r y of t h i s species 
can be b r i e f l y summarised as f o l l o w s . The a d u l t s 
appear i n spring and breed i n l a t e s p r i n g . Females 
l a y t h e i r eggsi i n July and August. Hewly emerged adul 
i n l a t e summer and autumn over-winters i n an a d u l t 
s t a t e and breeids the f o l l o w i n g year i n s p r i n g . 
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(F) Calathus. piceus 
This species was captured mainly i n the woods. 
I t was not trapped i n larg e numbers. The f i r s t e v i -
dence of a d u l t a c t i v i t y was recorded i n May. The 
maximum catches were made i n June, July and August.. 
As shown i n f i g u r e 22 the breeding period of 
t h i s species occurs between June and August which 
corresponds w i t h the main period of a c t i v i t y . The 
p i t f a l l catches of the a d u l t are shown i n f i g u r e 6. 
The sex r a t i o of t h i s species i n the 20 traps 
during May, June, July and August i s given below:-
Mpnth Number examined Male Female 
MAY 
5-27th 11 3 8 
% 2-7 73 
JUNE 
2-17th 15 
17-31 at 13 
JULY 
1-10th 9 
vt-. 
IO-15th 9 
15-2.0 t h 5 
12 
20 80 
4 9 
31 69 
1 8 
11 39 
2 7 
22 78 
2 4 
33 67 
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FIG 18 Ovary c o n d i t i o n o t e r o s t i c h u s madidus 
Month 
JULY 
47 
Nuotar e»ffliJLfti Male., Female 
20-30th 9 2 7 
i 22. 73 
AUGUST 
l - 1 2 t h 11 5 6 
45 55 7° 
12-19th 6 1 5 
£ 17 83 
l 9 - 2 6 t h 10 4 6 
2 6 - 3 l a t 
40 60 
10 0 10 
0 100 
TOTAL 109. 
The monthly changes i n the sex r a t i o are shown 
i n f i g u r e 12b. I n the fou r months of sampling 82 
females and 27 males were trapped.. Like Pterostiohus 
madidus the a c t i v i t y i n a l l f o u r months i s dominated 
by the females. The percentage of females i n the 
traps increased from May onv/ards reaching i t s peak 
i n J u l y and August. • 
The breeding period occurs between May and August. 
Most of the females i n June, J u l y and August had de-
veloping and mature eggs.in t h e i r ovaries. One can 
th e r e f o r e expect the percentage of spent females to 
increase i n September. The c o n d i t i o n of the female 
ovaries are shown i n f i g u r e 22. 
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(G) Abax a t e r 
This s p e c i e s was trapped on the F i e l d S t a t i o n 
and woods. The p i t f a l l catches of the a d u l t s are 
shown i n f i g u r e s S and 9-
I t was l e s s common than the other Oarabids 
and i n both areas i t was not captured i n l a r g e 
numbers, but i n s u f f i c i e n t numbers to study i t s 
l i f e h i s t o r y . 
The f i r s t s i g n of locomotor a c t i v i t y was i n 
A p r i l . The maximum catches i n the woods were made 
between June and August. On the F i e l d S t a t i o n the 
catc h e s were more or l e s s the same from May to August 
with a s l i g h t i n c r e a s e i n June. 
D i s s e c t i o n of the females showed that the per-
centage of females with mature eggs i n the ovary was 
high. I t i s i n t e r e s t i n g to note that i n May the 
few females examined had developing and mature eggs 
present i n t h e i r o v a r i e s . A high percentage of the 
females i n June, J u l y and August had developing and 
mature eggs i n t h e i r o v a r i e s . 
The presence of mature eggs i n the ovary i n May, 
suggests that breeding s t a r t e d e a r l y i n spring.. I t 
i s thus p o s s i b l e that the a d u l t s or a t l e a s t the 
females over-winter as a d u l t s , appear and breed i n 
e a r l y s p r i n g , and t h i s could account f o r the females 
with mature eggs i n s p r i n g . The presence of mature 
eggs i n the females i n August suggests that breeds 
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als.o took place i n summer.. 
The sex r a t i o of Abax s t a r i n 20 traps i s shown 
below:-
Month Number examined 
MAY 53E-JUH.S 17 th 11. 
JUNE 
17-31at 
JULY 
1-I5th 
f 
l5-30th 
f> 
AUGUST 
1-12th 
% 
AUGUST 
12-31st 
14 
14 
TOTAL 64 
7 
64 
6 
43 
6 
56 
6 
43 
3 
37 
50 
Male Female 
4 
36 
8 
57 
3 
44 
8 
57 
5 
63 
4 
50 
The a c t i v i t y i s dominated by n e i t h e r sex. Both 
3exea were more or l e s s e q u a l l y represented i n the 
t r a p s . I n the four months of sampling 32 males and 
32 females were trapped. 
Changes; i n the monthly sex r a t i o of t h i s s p e c i e s are 
shown i n figure, 13. Like most Carabids the main period 
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of a c t i v i t y corresponds with the breeding p e r i o d . 
This i s evident from f i g u r e s 9 and 23. 
In c o n c l u s i o n , the l i f e h i s t o r y can be summa-
r i s e d as f o l l o w s . Adults f i r s t appear i n srpring. 
Breeding occurs e a r l y i n sp r i n g and summer. Eggs 
are l a i d throughout the summer. Adults that emerge 
i n autumn over-winter as a d u l t s , reappear the fo l l o w i n g 
year i n sp r i n g to breed. 
ACTIVITY 
In June t h i r t y e x t r a traps were placed on the 
Zoo l o g i c a l F i e l d S t a t i o n to a s s e s s the a c t i v i t y of 
T a c h i n l s p a l l i p e s and Pterostiohus; madidus, i . e . 
d i u r n a l or n o c t u r n a l . The traps were v i s i t e d 
approximately every 11 hours-, i . e . S.a.m and 9..p.ni-
Pterostiohua madidus was found to be mainly 
d i u r n a l l y a c t i v e . I n the nine days of sampling 90 
specimens were captured i n the traps during the day 
and 31 £t n i g h t . The work was c a r r i e d out during 
the summer and the traps should have been v i s i t e d 
a t 5- a m* i n s t e a d of 8.a.m., and therefore the night 
c a t c h • overlapped by about 3 hours-. The t o t a l number 
of b e e t l e s oa..ught a t night (31) could therefore be 
an over-estimate. Williams (1959) Greens-lade (1963) 
a l s o found Pterostiohus madidus to be d i u r n a l l y a c t i v e . 
T a c h i n i s p a l l l p e s was c l e a r l y n o c t u r n a l l y a c t i v e . 
I n the nine days of sampling. 109 were caught during 
the day and ;>4 a t nigh t . 
e a' 
I* 
FIG 23. Ovary c o n d i t i o n o f Abax a t e r . 
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S-p eoi.es 8.00. a.m.-9.00.p»m. 9>OQ»P«m.-8.00>a..m> 
T a c h i n i s p a l l i p e s 24 109 
P t e r o s t i o h u s madidus 73 30 
The p i t f e . l l oatches of two s p e c i e s during the day 
and a t n i g h t i s shown on f i g u r e 16 and 17. 
Ba&TLfl DENSITY" 
Bight s o i l samples (0.2 3m2 a n d about 0.1m i n depth) 
taken from the- Zoological F i e l d S t a t i o n i n each of the 
four months (February, March, May and J u l y ) w.ere ex-
t r a c t e d by B e r l e s e funnels to. estimate the d e n s i t y of 
the a d u l t b e e t l e s . 
The d e n s i t y of b e e t l e s was' higher i n winter. In 
February the mean number of b e e t l e s was 69*60 per m2 com-
pared with 47.42 per m2 i n J u l y . The mean number of 
b e e t l e s found per samples were as f o l l o w s : -
February 16.0 with a corresponding d e n s i t y of 69.60m2 
March 12.3 n 53.51m2 
May 13.5 n 58.73m2 
J u l y 10.9 " 47.42m2 
From the 32- samples ex t r a c t e d the f o l l o w i n g s p e c i e s 
were common. The number caught i n traps i s a l s o shown 
below.:-
A 
Species Number e x t r a c t e d Number caught i n t r a p s 
P t e r o s t i c h u s madidus 2j6- 256.O 
T a c h i n i s p a l l i p e s 14 1069 76.4 
T a c h i n i s c o r t i c i n u s . 8 231 28.8 
Micro p.eplus porcatus 11 76 6.9 
Species Number e x t r a c t e d Number caught i n t r a p s B 
A 
Atheta spp. 2 38 796 3«3 
Tachyporus chrysomelinius 
27 70 2.6 
Stenus c l a v i o o r n i s 10 24 2.4 
Although only two Carabids were extrac t e d from the 
32 samples compared with 37& S t a p h i l i n i d s , they were 
common i n p i t f a l l t r a p s . The above table shows that 
P t e r o s t i c h u s roadidus and T a c h i n i s p a l l i p e s were the most 
a c t i v e . 
PISOUSSION 
About 70 sp e c i e s of GarabLds and S t a p h y l i n i d s were 
recorded on the f i e l d s t a t i o n and 3.'8 i n the woods. I t 
should be noted that sampling on the f i e l d s t a t i o n began 
f i v e months e a r l i e r . 
Only three s p e c i e s were common i n both a r e a s , v i z . 
P t e r o s t i o h u s madidus r T a c h i n i s p a l l i p e s and Abax a t e r . 
A l a r g e number of sp e c i e s were recorded i n both a r e a s . 
A high percentage of the fam i l y Staphilini.dae was cap-
tured on the .field s t a t i o n . Some of the s p e c i e s were 
r e s t r i c t e d to the f i e l d s t a t i o n and t h i s can be asso-
c i a t e d with the vegetation cover. A . l i s t of the spe-
c i e s i s given below:-
Quedius fuligonosus 
Xantholinus l i n e a r i s 
X£.ntholinus l o n g i v e n t r i s 
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T a c h i n i s c o r t i c i n u s 
T a c h i n i s m a r g i n a l l i s . 
Horualota p e r t y i 
Stenus f l a v i p e s 
Stenus c o r t i c i n u s 
Garabus c&tenul8.tes, Nebria b r ^ v i o o l l i s , Calathus 
p i c e u s , and P t e r o s t i c h u s v u l g a r i s were among the oommon 
woodland speaies but they were o c c a s i o n a l l y found on the 
f i e l d s t a t i o n t r a p s . The same a p p l i e s to some of the 
common grasslan d s p e c i e s , Garabus v i o l a c e u s , Galathus 
melanooephalus, P t e r o s t i o h u s strenuus. 
In the l i t t e r area where s i x traps were placed, a 
gr e a t e r number of bee t l e s (.Carabids) were captured per 
trap , than i n the other a r e a s . The number of sp e c i e s 
found i n thesie traps was l i m i t e d to about f i v e , v i z . 
three ffterostichus;species, Galathus piceus and Nebria 
b r e v i c a l l i s . Carabus catenula.tes was the other common 
woodland s p e c i e s , but was captured mostly outside the 
l i t t e r a r e a . 
P t e r o s t i c h u s madidus was common i n both a r e a s . A 
l a r g e r number of ad u l t s were captured i n the woods. I n 
the f i v e months of sampling a d u l t s were captured i n 
20 traps compared with 236 i n f i f t y traps on the f i e l d 
s t a t i o n . 
There are s e v e r a l p o s s i b l e reasons f o r t h i s 
abundance and a c t i v i t y i n the woods:-
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(a) In the wood there was a t h i c k l i t t e r l a y e r . This 
u s u a l l y contains a l a r g e number of cryptozoa which 
provides food f o r the beetle.. This f a c t o r can be 
r u l e d out i n t h i s case as about 5°5 b w a s caught out-
s i d e the l i t t e r area, mainly i n the grass a r e a on 
the edge of the wood* 
(b) On the F i e l d S t a t i o n , e s p e c i a l l y during s p r i n g 
and summer when t h i s s p e c i e s i s a c t i v e , there was a 
t h i c k growth of ground vegetation and t h i s may hinder 
the beetles movement and hence r e s u l t i n reduction of 
p i t f a l l c a t c h e s . In the wood very l i t t l e g r ass was 
present to impede beetle movement. 
(c) The disturbance caused on the f i e l d s t a t i o n by 
the previous s i x months sampling. 
I n J u l y there was a drop i n p i t f a l l catches of 
P t e r o s t i o h u s madidus. This d e c l i n e i n numbers occurred 
i n both a r e a s . This was unexpected as i t was the peak 
of the breeding season.. Most of the d i s s e c t e d females 
had mature eggs present i n t h e i r o v a r i e s . G i l b e r t (1956) 
showed that the trapping peak occurs when the population 
i s f u l l y matured and during the period of gonadial 
maturation the a d u l t s are l e s s a c t i v e then when the 
gonads are mature. Some i n v e s t i g a t o r s have shown that 
v a r i a t i o n i n a c t i v i t y during the breeding season i s 
correlated with temperature (Briggs 1 9 6 l , Murdoch 1966) • 
Temperature readings were not taken on the f i e l d 
s t a t i o n , but the meteorological readings a t the Durham 
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observatory (see Table 7)- about one mile from the 
f i e l d s t a t i o n show that the mean d a i l y maximum 
temperature 13 .7°G ( 6 5 . 7 ° F ) i n J u l y was higher 
than i n June and August. The mean d a i l y minimum 
i n J u l y was only 0 .5°G lower than in June and 0.2°G 
lower than i n August. No ground f r o s t was recorded 
and the percentage humidity was s i m i l a r f o r a l l three 
months. From these observations i t i s u n l i k e l y that 
temperature or humidity was respo n s i b l e f o r the de-
c l i n e i n numbers. Three of the other Carabids, 
Garabus oatenulates,. P t e r o s t i o h u s v u l g a r i s and 
Galathus piceus did not show t h i s p a t t e r n . I t i s 
known that some b e e t l e s i n t h e i r a d u l t s t a t e undergo 
a period of i n a c t i v i t y - r e s t i n g stage,, but t h i s 
u s u a l l y occurs before the s t a r t of the breeding 
season. Predation by b i r d s can be r u l e d out as 
a l c o h o l was present i n each t r a p . As shown on f i g u r e 
1 and f i g u r e 2 the p i t f a l l catches i n c r e a s e d r a p i d l y 
i n August. The drop i n p i t f a l l catches i n J u l y 
could be due to some p h y s i o l o g i c a l f a c t o r , or some 
behavioural f a c t o r a s s o c i a t e d with the period before 
egg l a y i n g . 
There are three f a c t o r s which i n f l u e n c e the 
beetl e fauna (a) Micro-climate- (b) S o i l (c) p l a n t 
l i f e . Temperature and humidity of a h a b i t a t play . 
an important part i n determining beetle d i s t r i b u t i o n 
and a c t i v i t y . 
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T i s c h l e r (1955) from h i s s t u d i e s on d i f f e r e n t 
s o i l types concluded that the edaphic conditions 
have a g r e a t e r i n f l u e n c e on the fauna, a t the s u r -
face of the ground than the v e g i t a t i o n cover. He 
argued that £3ince l i g h t and heavy s o i l d i f f e r i n 
t h e i r s t r u c t u r e , i n humus content and i n the con-
d i t i o n s of moisture, temperature and l i g h t , i t i n -
f l u e n c e s the whole eco-climate, and the f l o r a and 
fauna, a l s o become d i f f e r e n t . 
Vegetation cover, l i v i n g or n o n - l i v i n g have 
a marked i n f l u e n c e on the micro-climate of a 
h a b i t a t . L i t t e r and grass conserves moisture and 
a l s o s e r v e s as a blanket to prevent rapid thermal 
changes, ther e f o r e , the d a i l y and seasonal f l u c t u a -
t i o n s w i l l bei reduced. A f i e l d s o i l i s warmer and 
shows a g r e a t e r range of temperature than that of 
the woods (Mt^cfadyn 1963) -
Greensl&de (1960) found that the minimum tem-
perature a t a o i l s urface was the same i n woodland 
and grassland., but on the g r a s s l a n d the maximum 
temperature was 5•1°^ higher than i n the woods. 
He a l s o observed that the maximum temperature on 
the g r a s s l a n d was reached between noon and 4.00.p.m. 
but i n the woods the maximum was reached s i x hours 
l a t e r . This- w i l l have some e f f e c t on the period 
of a c t i v i t y , as a c t i v i t y i s c o r r e l a t e d with tempe-
r a t u r e . P t e r o s t i c h u s madidus was found to be 
d i u r n a l l y a c t i v e on the F i e l d S t a t i o n . I t has been 
reported that t h i s s p e c i e s i s n o c t u r n a l l y a c t i v e i n 
the woods (Williams 1959) - Williams a l s o pointed 
out that most Qarabids are d i u r n a l l y a c t i v e on 
g r a s s l a n d and n o c t u r n a l l y a c t i v e i n the woods. 
G r e e n s l a d e 1 s above observation i s i n support of 
t h i s c o n c l u s i o n . 
However, some s p e c i e s have d i f f e r e n t periods 
of a c t i v i t y to avoid competition, as was shown by 
i/ifilliams ( l ? 5 9 ) i n the case of Notiophilus and 
B e b r i a . Both of these are woodland s p e c i e s found 
i n the l i t t e r and feed on the same •type of food. 
To avoid competition Notiophilus i s d i u r n a l l y 
a c t i v e and Henria n o c t u r n a l . 
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TABLE 7 
SUMMARY OF THE METEROLOGIGAL READINGS AT DURHAM' UNIVERSITY 
OBSERVATORY 
MAY 
Temperatures 
Mean d a i l y maximum 15.0°C (59.OOF) 
Mean d a i l y minimum 5.3°C (41.6°F): 
Mean. 10.2°C (50.3OF) 
Number of ground f r o s t s 9-
Lowest ground temperature 2..8°G (270F) on the 10th. 
R a i n f a l l 2.2;) inches 
Humidity 6^70 
JUNE 
Temperatures 
Mean d a i l y maximum I8.5OG(6>>3°F> 
Mean d a i l y minimum 10.0OQ(50.0°F) 
Mean 14.20Q (57.6°F). 
Number of ground f r o s t s 0. 
Lowest ground temperature l.I°G (34°F) on the 1 s t . 
R a i n f a l l 2.45. inches. 
R e l a t i v e humidity 63$>. 
JULY 
Temperatures 
Mean d a i l y maximum I8.7OC (&5.70F); 
Mean d a i l y minimum '9«>°C (49.2.0F), 
Mean 14.10Q (57.40F) 
Number of ground f r o s t s 0. 
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JULY 
Lowest ground temperature 2:„2°G (36°F) on the 17th and 18th, 
R a i n f a l l 2.6'i inches.. 
R e l a t i v e humidity 65^. 
AUGUST 
Temperatures 
Mean d a i l y maximum I7.40G (63.40F) 
Mean d a i l y minimum 9»7°G (49-5°F) 
Mean I3.50G (56.40F). 
Number of ground f r o s t 0. 
Lowest ground', temperature 1.7°G (35° F) o n "the 2nd and ^th. 
R a i n f a l l 4.4;i inches.. 
R e l a t i v e humidity 68£>. 
SU&MARY 
(1) A comparison of the beet l e fauna on the Zool o g i c a l 
F i e l d S t a t i o n and Holl.insi.de Woods was made. P i t f a l l 
t r aps were us:ed. 
(2) The de n s i t y of the a d u l t b e e t l e s was 69. 60 b e e t l e s 
per m2 i n February and 47-42 b e e t l e s per m^  i n J u l y . 
(3). The l i f e h i s t o r y and reproductive biology of s i x 
s p e c i e s were st u d i e d . These were, Abax ater,. Carabus 
c a t e n u l a t e s G a l a thus- piceuSj P t e r o s t i o h u s madidus, 
Pt e r o s t i o h u s v u l g a r i s and Taohinis pall.ipes. With 
the exception of Garabus c a t e n u l a t e s and Galathus 
pioeus, they were a l l s p r i n g and summer breeders. 
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SUM/iARY 
Qalathus plceus and Carabus oatenulates were summer 
and autumn breeders r e s p e c t i v e l y . 
(4) P t e r o s t i o h u s madidas was d i u r n a l l y active, and 
T a c h i n i s p a l l l p e s n o c t u r n a l l y a c t i v e . 
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APPENDIX 
Bembidion lampros ( H i r b s t ) 
Trechus q u a d r i s t r i a t u s (Schrank) 
Harpalus r u f i p e s (Deg.) 
F e r o n i a raelonaria 
A go num f u 1 i g i n o sum ( Pa •» * •) 
A g r o s t i s s t o l o n i f e r a . ( L . ) 
A g r o s t i s t e n u i s ( S i b t h ) 
Alopecurus p r a t e n s i s (L.) 
Anthoxanth oratum ( L . ) 
Arrhenafcherum e l a t i u s ( L . ) 
D a c t y l i s glomerata ( L . ) 
Deschampsia fle:cuosa ( L . ) 
Festuca r u b r a (].•.) 
Holcus l a n a t u s ( L . ) 
M i l i u m effusum ( L . ) 
Poa p r a t e n s i s ( ] • . ) 
P t e r i d i u m a q u i l j n u m ( L . ) 
o e t u l a pendula ( R o t h . ) 
Fagus s y l v a t i c a ( L . ) 
I l e x a q u i f o l i u m ( L . ) 
Quercus r o b u r ( I . ) 
